We explore the effects of income and, additionally education on the income, selfreported health and survival of people aged sixty-five and over in Great Britain in order to identify benefits resulting from education which are omitted in the conventional analysis with its focus on labour income excluding employer contributions. We find, for men, that income at the age of sixty-five is significantly influenced by educational attainment and has a significant effect on survival. Even after controlling for circumstances at age sixty-five or when first observed, we identify benefits discounted to age sixty-five of £115,000 for men with higher education qualifications as compared to those with minimal qualifications.
Introduction
The purpose of this paper is to explore a hitherto neglected component of the return to education for men-the benefits which may result from it post-retirement. There are two aspects to this. One is that there is a well-established link between mortality and education-although a meta-analysis (Baker et al. 2011) suggests that the effects are appreciably less clear for old people than for younger people. Secondly, there may be elements of income post-retirement which are omitted from the conventional analysis of the relationship between wages and education.
The connections between education, income and mortality are generally regarded as well-established (Smith 1999 , Marmot Review 2010 , having been explored in a number of different ways. Economou & Theodossiou (2011) find that, for people aged forty-five to sixty-five, both education and income affect health status, after using instrumental variables to correct for the possible role of health as a driver of income. Silles (2009) finds a clear causative influence of education on health for people aged sixty or under. Other studies look at the effects of lottery winnings (Lindahl 2005) and German unification (Frijters et al. 2005) . Lleras-Muney (2005) suggests that one year of education raises life expectancy at the age of thirty-five by up to 1.7 years, based on an assessment of the effects of different compulsory education laws in different states in the United States. Doubt is, however, cast on these findings by Clark & Royer (2013) . They study the impact of increased years of education as a result of the changes to the school-leaving age in 1947 and 1972 in Great Britain. Comparing the mortality patterns of the cohorts affected by the change with those too old to be affected, they find that, if anything, the increase in compulsory education in 1947 was associated with slightly increased mortality rates between the ages of forty-five and sixty-nine. Barker et al. (2002) argue that adult disease is strongly influenced by foetal experience, although in studies of twins both Fujiwara & Kawachi (2009) and Madsen et al. (2009) find that education plays a separate role as a determinant of adult health. Gould et al. (2011) show the importance of childhood circumstances on adult outcomes. Case & Paxson (2011) establish a link between birth-weight, childhood health subsequent career success. Related work shows a connection between childhood factors and subsequent mortality. Thus Whalley & Deary (2001) find a link between IQ at age eleven and the risk of death before the age of seventy-six but, in the absence of other control variables, this of course does not say anything about the possible magnitude of income and education effects. Batty et al. (2006) find that the effects of income on mortality are attenuated but not removed if one takes account of respondents' IQ measured at the age of fifty-six. But of course this, itself, may be a consequence of past education and income. Lager et al. (2009) find, on taking account of childhood IQ, education and income that the latter two that the ability of the latter to explain health and mortality is not much affected by the inclusion of childhood IQ as an explanatory variable. Eide & Showalter (2011) survey the field, suggesting that results typically depend on the way in which possible individual effects are treated.
Separate from, but closely related to possible relationships between education, income and mortality, the GB Census and associated longitudinal study makes it possible to compute life expectancy as a function of social class. The Census records people's occupations from which social class is derived; the longitudinal study is a one per cent sample of the Census which is linked to death records, making it possible to calculate the risk of death by age as a function of social class. The results are presented as five-year averages and show that, at the age of sixty-five a professional man had a life expectancy five years longer than that of a manual worker in the period 1997-2001. Unless education has no influence on social class, this suggests strongly that education affects life expectancy in old age.
In this paper we use the British Household Panel Survey to explore the relationship between educational status, income and survival in Great Britain for men aged sixty-five and over. For this age group income is unlikely to be strongly influenced by current health status, although it may of course be influenced by past health status which may bear on current health status. Income is likely to be strongly influenced by past education, because people are likely to receive pensions which reflect their past earnings. While the English Longitudinal Survey of Ageing also provides information on the variables of interest to us, and covers a larger initial sample, it is carried out only every two years, so has now run for five waves as compared to the sixteen available to us from the British Household Panel Survey.
We estimate a system of equations which jointly explains continuing response to the British Household Panel Survey, income at the age of sixty-five (or when first observed by the British Household Panel Survey) and survival. About half of the population of interest to us reported no significant qualifications; for the remainder we observe a relationship between education and income at sixty-five. Smoking behaviour, region of residence and health status at the age of sixty-five or when first reported, are used as control variables, as is whether there is a working member of the household. We compare our results with those of a reduced form model which examines the direct influence of educational attainment on survival.
After estimating our system of equations , we then simulate it to establish the effects of education on life expectancy at the age of sixty-five. While we do not study the dynamics of income in our panel, the relationship between age on joining the panel and income is used to infer the way in which income changes with age. This allows us also to produce an estimate of income discounted to age sixty-five. Applying a standard estimate of the value of a life year to discounted life expectancy and combining it appropriately with discounted income, it then becomes possible to value the benefit of education, in terms of longer life and higher income in old age. 2. The response to the question on self-assessed health, "Please think back over the last 12 months about how your health has been. Compared to people of your own age, would you say that your health has on the whole been...?" Respondents are requested to report "Excellent", "Good", "Fair", "Poor", or "Very Poor".
The Data
Although this is a question about relative health, the results presented by Khoman et al. (2008) suggested it could be interpreted as a proxy for a question on absolute health. In order to avoid the numerical problems which would arise if we attempted to estimate an ordered probit model to explain health status as part of our system, we aggregate the health categories, treating someone who reports their health as fair, good or excellent as having good health, with the remaining population regarded as having poor health.
3. Whether an individual did not respond or was reported dead.
4. Information on household income; this is described in more detail below.
5. Whether someone in the household is working or not.
6. The response of an individual to the question "Do you smoke cigarettes?" Respondents are required to report "Yes" or "No".
7. Information on qualifications; this is also set out in more detail below.
We were interested in the penultimate question because smoking is generally believed to be an important determinant of mortality; it was nevertheless not included in the variables considered by Contoyannis et al. (2004) in their study.
Non-response and death are recorded in BHPS, in the variable that states "Individual interview outcome" 2 that is recorded in both the data set that contains individual-level data for respondents (i.e. record type wINDRESP) and the data set that contains individual-level data for issued households (i.e. record type wINDSAMP). The former, although containing individuals' responses to the questions of our interest, covers only individuals who were actually interviewed (either in full, by proxy or by telephone). In order to obtain full information on respondents, non-respondents, and those reported dead, we merged the two data sets.
We look at household income at age sixty-five or when first observed if later. Equivalent household income, rather than individual income, is the appropriate variable since this influences living standards and may therefore bear on survival. The BHPS provides a gross measure of the household income. However, the net measure of household income is more appropriate for our purposes (see Jenkins (2010) Levy & Jenkins (2008) . Current weekly household net income and annual household net income are recorded in the variable "whhnetde2"
and "whhnyrde2" in the ISER supplement, respectively. Both variables measure total household net income which is equivalised using the Modified OECD scale (with a single adult counting as one person and a couple as 1.5 people) to adjust for differences in household composition and size. The variables are also adjusted to January 2008 prices using the Retail Price Index.
The data on educational attainment in the survey are very detailed. These were classified to match the national scale which ranges from 0 (for those with no or only minimal qualifications) to 5 for those with post-graduate degrees. The system was originally designed to represent national vocational qualifications (NVQs) but academic qualifications have also been calibrated against it, allowing most qualifications to be represented on an equal basis. We have aggregated post-graduate qualifications with other forms of higher education to give the classification of qualifications shown in table 1.
To construct our sample, we merge, wave by wave, the combined wINDRESP and wINDSAMP data set of the BHPS from above to the ISER supplement using the house- a high of fifty-eight in 1993. 575 of the men in the survey were sixty-five in the year before they were included in the data set. The average age at which men join our data set is 69.8. While it is more convenient, in our subsequent analysis, to work in terms of survival and response, we present here the data in terms of mortality and non-response because the patterns are clearer.
Influences on Mortality Rates
Here we present our data in a way which illustrates the factors influencing our subsequent modelling of income and mortality. Table 2 shows mortality rates by age for those whose incomes at sixty-five or when first observed if older, were at or below the median for the year in question, as compared to those whose incomes were above the median. At all ages those with incomes above the median had mortality rates lower than those with incomes at or below the median. To the extent that education influences income at the age of sixty-five, and to the extent that this observation is robust to questions of simultaneity of income and mortality, this table summarises the relationship explored in this paper.
Although the income/mortality relationship is at the core of this paper, it is necessary to control for other influences on mortality. Smoking is an important influence as table 2 shows. Mortality rates are higher for men who smoke than for those who do not smoke. For those aged eighty-five and over the gap is small and probably not statistically significant; relatively few smokers survive to this age.
Self-reported health status is generally thought to be another good predictor of mortality; that is borne out by at the age of sixty-five or when first observed, the lower are mortality rates. We treat self-reported health like smoking behaviour, as a control variable in our study.
Drivers of Income and Education
If income is an influence on mortality, there is a question what drives income. Educational attainment is universally regarded as an influence on income in working life.
To the extent that income after retirement is influenced by income in working life, for example as a result of participation in pension schemes it is only to be expected that income after retirement is also influenced by educational attainment. There is a question how far this income represents double-counting of income earned during working life (because it arises from saving out of labour income), and how far it represents an additional benefit of educational attainment (because it arises out of employers' pension contributions which are not included in most measures of labour income). Educational attainment is often found to be related to parental occupation, income or social class. Table 5 shows that men with fathers in professional, managerial and technical occupations were much more likely to be educated to level 4 than were those whose fathers worked in partly-skilled or unskilled occupations. Conversely, the sons of fathers with unskilled or partly-skilled occupations were much less likely to be educated beyond level zero than were the sons of fathers with higher-grade occupations. These observations suggest that the role of father's occupation as an influence on educational attainment can be exploited when trying to understand the influence of educational attainment on income at the age of sixty-five.
Non-response
Finally, we need to consider the question of non-response. To the extent that nonresponse is correlated with the other variables of interest to us, it needs to be modelled separately. 
Educational Attainment
With the ranking of the educational categories shown in Formally, E i denotes educational status (E i = 0 to 4). We consider educational attainment to be determined by a latent variable e i ,
where
Initial Income, Survival and Response
We now move on to discuss the equations used to explain initial income, survival and response. It is helpful to set these out together, although not all variables are used in all equations. We define S i, as a dummy which takes the value 1 if the respondent reported smoking when first observed and 0 otherwise, is the number of waves to which the respondent has already replied, ES i,k (k=1,4) are dummies indicating highest educational attainment when first joining the sample with level 0 omitted, Reg i,k is a dummy which takes a value of 1 if the respondent lived in region k when joining the survey, C i,1 is the dummy indicating that the respondent's father had a category 1 occupation and c is a constant term. Not all variables enter into all equations; in particular the equation for initial income is driven by age when observed and not by current age. Exclusion restrictions are discussed subsequently.
The three further dependent variables are defined as follows. LY i is the log of initial income on an equivalised basis. Q it takes a value of 1 if the individual is reported alive and 0 otherwise, and R it takes the value 1 if the individual responds to the survey but 0 otherwise. A record indicating that the respondent has died is regarded as a response.
The latent variables that underlie survival and response are q i and r i, with Q it = 1 if q it > 0, and R it = 1 if r it > 0. The equations used were
Estimation: the System as a Whole
The covariance matrix of the residuals of the four interdependent equations, for educational status, income, survival and response, is given as Rather than attempt to estimate a system in four variables, we estimate the education equation and introduce the generalised residuals from this into the other three equations.
This follows in the spirit of Kim (2004) who considers the case of a Markov switching model with an endogenous continuous regressor in the outcome equations. We make a Cholesky decomposition of the covariance matrix which maintains the correlation
Bringing together equations (1) to (4), the full model is
This allows us to substitute for v 0,i as 
By construction the v are independent normal variables with zero mean and unit variance. So the error terms can be written as u 1,i , u 2,it , u 3,it with
and the identifying restrictions that V ar(u 2,it ) = V ar(u 3,it ) = 1. We estimate this system by maximum likelihood.
Consider the distributions of u 2,it and u 3,it conditional on the observed initial income.
σ 23 − ρ 12 ρ 13 σ 23 − ρ 12 ρ 13 1 − ρ 2 13 ¶¾ and set
Bayes theorem indicates immediately that the likelihood of a given set of residuals, u 1,it , u 2,it and u 3,it is given as f (u 1,i )f (u 2,it , u 3,it |u 1,i ). Then, with Q it = 0 and R it = 1, i.e. if a death is reported, the likelihood function is, with φ() representing the density function of the normal distribution and Φ 2 () representing the cumulative normalised bivariate normal distribution
while with Q it = 1 and R it = 1
) and if R it = 0 and Q it is not observed
The overall log likelihood function for observation t of individual i is then
The model was estimated using STATA version 13. Table 7 presents the parameters of the ordered probit model. In specifying this equation
Results

Educational Attainment
we require there to be instruments which allow us to address the possibility that joint unobserved factors influence both educational attainment and income at age sixty-five. Table 7 suggests a strong link between father's social class and educational attainment, with a father of high social standing raising the chance of high educational attainment, and a father of low social standing depressing the chance of high attainment. The unrestricted version includes a dummy for men born after 1933, and thus affected by the raising of the school leaving age in 1947. The results suggest that, while this is positive, it is a long way from significant; this dummy is excluded in the restricted version which
we use in what follows.
As section 4.3 makes clear, the generalised residuals from these equations (ε 0,i , Education Residual ) are introduced as an explanatory variable in the subsequent models so as to address the possibility that effects which might otherwise be attributed to education are in fact explained by other influences which also affect educational attainment. Other things being equal, the probability of dropping out of the survey decreases with the number of waves to which the respondent has already replied.
The survival equation shows clearly the effects which might be expected. Initial smoking behaviour, health status and income all influence subsequent survival significantly. It is likely that this equation is a reduced form summary of the influence of lagged income and health status on survival, because the values of these when first observed are likely to be strong predictors of their subsequent values. It is noticeable that whether someone works when first observed has very little direct influence on their survival rate, despite the fact that it has an influence on income when first observed. Since long-run income is presumably much less sensitive to employment status at the age of sixty-five than is income at this time, one might have expected a negative coefficient offsetting the fact that income is only temporarily elevated by employment. There are two obvious reasons why the effect of working when first observed should be fully represented by the income term. One is that differences persist beyond retirement, because men working later also receive larger retirement incomes; the other is that health benefits are conferred over and above those indicated by the health control variables. Both of these may be true to some extent.
Even with controls for health state, education and employment status, the income equation suggests that men who smoke at the age of sixty-five receive lower incomes than those who do not; the equation says nothing about the mechanism involved which is outside the scope of this study. The control variables indicating health state are all significant except for very poor health. While the difference between the coefficient on that and the coefficient on the dummy for poor health is probably not significant, it is quite likely that men in very poor health receive a range of benefits not available to The selection equation is identified by a single variable, Waves already replied, which is highly significant. Its use as an instrument is justified by the observation that, to the extent that men's propensities to respond to the survey differ, those who have cooperated in the past are likely also to co-operate in the future. The role of income in the survival equation is identified by the assumption that education and father's social status, to the extent that they affect survival, do so through their influence on income.
The non-linear nature of the system means that there is no means of testing this. But an indication of the validity of the assumption can be provided by treating survival as a continuous variable, and estimating the survival equation with income instrumented in the way it is in table 8. The Sargan test for over-identification is χ 2 5 = 0.2. This gives no suggestion that the zero restrictions behind the specification of the survival equation are invalid. Finally it is necessary to comment on the fact that the dummy for fathers from social class 1 was included in the income equation, while the other social class dummies were not. Looking at the income equation on its own, inclusion of all the dummies results in a situation where it is identified by the quadratic and cubic terms in year of birth, and by the non-linear nature of the system. When estimated in this way, the other social class dummies were not significant, and they were therefore excluded.
We also looked at whether there was a role for the dummy for men born after 1933 in the income and survival equations, so as to explore whether our system might look for an effect from the raising of the school leaving age through a direct effect on earnings.
The variable was not significant in either equation; in the income equation the coefficient was 0.1 with a z-statistic of 1. Thus our results appear compatible with the findings of Clark & Royer (2013) who reported an effect which was negative but not significantly different from zero.
A Reduced Form Alternative
The model set out above explores the effects of education subject to the restriction that their influence is felt entirely through income. In this section we explore a reduced form model in which the educational dummies enter directly into the survival equation, in place of the income term. We estimate a probit model with selection effects. The equations which explain educational attainment and response are as in section 5 and the generalised residuals from the former are introduced as explanatory variables in both the response and survival equations. One interpretation of these coefficients is that only level 4 education affects mortality rates. But the ratios of the coefficients are not very different from those of the education terms in the income equation. We therefore construct a composite educational attainment variable, ED i , which combines the attainment dummies using the coefficients in the income equation
and use this in place of the individual educational dummies. This yields the coefficients shown in table 11. Here the restricted variable is significant at a 10 per cent level; the relevant restrictions are easily accepted (χ 2 3 = 1.8, p = 0.6).It is perhaps not surprising that the composite variable is statistically less significant than was income in our earlier 
Model Simulation
Since the model is specified as a system of interrelated linear and probit equations, it is not possible to infer, simply by examining the coefficients, how education affects life expectancy. Simulation does, however, make it possible to examine the relationship between education and survival, and also allow us to reach some conclusions about the impact of education on discounted future income at the age of sixty-five. In turn this makes it possible to show the effect of education on an overall indicator of welfare.
Our model reduces to the form shown in equations (5 -6). Here Z it is the vector of exogenous variables (age, year, smoking status, health state and region when first observed), LY i is the log of initial income and Education Residual is set to zero in the simulations.
with
To simulate the model we require appropriate values for Z it and appropriate values for the relevant error terms. The latter are drawn from the bivariate distribution shown by equation (7). Conditional on some realisation of the error term in the first equation, denoted byε i,1 and thus of initial log income, LŶ i ,
so that the expected value of q it is given asq it = α 2 LŶ i + Z it γ 2 + ρ 12 σ 1ε i,1 . The probability of survival conditional on any level of income and given the other exogenous variables is π(q it ) = Φ (q it / (1 − ρ 2 21 )) where Φ() is the cumulative normal density function. The life expectancy of someone at age sixty-five E i is then computed as the sum of the probabilities of surviving to any given age, with the latter in turn given by the product of the probability of surviving from year t − 1 to year t :
It is not practical to produce a model of income dynamics, rather than just initial income, as a part of this analysis of educational attainment, survival and response.
Nevertheless, it is possible to say something about the path of income in later life based on our analysis of the determinants of initial income. Since the latter is explained by date of birth and age when initially observed, the assumption that the influence of age on income is independent of whether men participate in the survey or not allows us to use equation (5) to estimate the way in which expected income changes with age. For men whose initial incomes take the values fitted by equation (5) this in turn makes it possible to estimate the financial benefit conferred by education at any particular age.
Combining this with a value of survival, that in turn makes it possible to provide an estimate of the benefits conferred by education after retirement. For the analysis to be consistent with the traditional analysis of the returns to education, we need to ensure that we are looking only at retirement income which is not result of past saving by the individual studied; that is already accounted for in wage income. The way in which we do this is discussed subsequently.
The expected return for someone who receives the expected income is, with LŶ (τ ) expected income at age τ defined as above and δ a discount factor
If we wish to value life itself, then, with V the value put on a life year, the discounted value of remaining life at the age of sixty-five is given as
The choice of V is discussed subsequently.
Control Variables
In order to simulate the effects of education, it is necessary to choose appropriate values for the control variables. We replace the regional dummies by the proportions of the initial population in each region. We simulate for all combinations of smoking behaviour, health status, working status and parental social class. We then weight together the resulting simulation values by the proportions with which these characteristics are observed in the initial population. This means that, when we compare men with different educational attainment, we are doing it for a population which has the same average smoking, health, working and parental social status. Thus the simulations show the effects of education after controlling for these influences.
Parameter Uncertainty
The calculations above are performed for a fixed set of model parameters estimated as described above. But the standard errors associated with these parameters do not provide any direct indication of the uncertainty surrounding our estimates of the group averages of the variables of particular interest to us. These also have to be computed by simulation.
The procedure we use is to simulate the experiences of a population of fifty thousand men one thousand times, with random values for the model parameters redrawn for each of these thousand simulations from the distribution implied by their variance-covariance matrices and the assumption that they are jointly normally distributed. The relevant variance-covariance matrices are those associated with the parameters of tables 8 and 9.
For any given set of model parameters,
we compute the mean values of aggregates of interest, E 65 (ζ) , HY 65 (ζ) and DE 65 (ζ) .
The means of these across the simulations provide estimates of the variables concerned.
The standard errors of the simulations provide an indication of the reliability of the estimates.
In order to asses whether differences between aggregates for subpopulations, R and S are significant, it is necessary to take account of possible covariances between the disturbances to the two variables. This is most easily done by computing, for each simulation, the difference between the two aggregates, for example E 65
. The standard error of this can then be compared with its simulated mean so as to indicate whether E 65 R (ζ) − E 65 S (ζ) is likely to be of statistical significance. This allows us to estimate both the differences between income, life expectancy and the aggregated welfare measure for men of differing educational attainment and also provides standard errors of these estimates.
An Indicator of Welfare
It is necessary to put a value on life in order to value the impact of education on life expectancy. Mason et al. (2009) to value healthy life, while Muller et al. (2011) use the much larger figure of £160,000 (US$265,000) in their study of the costs of pollution damage in the United States. Since, while we condition on existing health, we do not model men's health states over time.
We adopt a value of £30,000 per year of life. This probably builds an element of caution into the results 4 .
Secondly, as suggested earlier, some account needs to be taken of the fact that, to the extent that post-retirement income is a consequence of saving out of recorded labour income, the direct benefits of it have already been accounted for traditional estimates of the returns to education. Differences in income after age sixty-five are largely a consequence of differences in occupational pensions. These are financed both by employee contributions, which are included in conventional analysis of the returns to education, and employer contributions which are omitted. Thus the income differential needs to be multiplied by the ratio of employer contributions to total contributions in order to correct for this. The national accounts show that, on average employers contributed about 70% of the total cost of pensions 5 and we therefore used this ratio to compute the impact of education on post-retirement income over and above that accounted for by saving out of reported income accruing during working life. We therefore add the discounted value placed on extra life expectancy to 70% of the differential in discounted income to obtain an indicator of the welfare at age sixty-five associated with the different levels of educational attainment. 4 An alternative approach to valuing life is provided by Murphy & Topel (2006) . They base theirs on the utility enjoyed by people who are alive. But the practical problem with this approach is that it requires a cardinal utility function. The widely used CES function is negative unless some constant is added back on. The appropriate constant can be estimated only by forming a view about the level of consumption at which life becomes not worth living. Given the judgements involved it is not clear that the approach is superior to the methods surveyed by Mason et al. (2009) 5 The average share of employer contributions in the total over the period 1974-1996 was 73%. Since 1997 the national accounts do not distinguish employee contributions from individual purchases of life insurance policies. Pensioners also typically received lump sums on retirement and we have implicitly assumed that these account for the large part of investment income received by those over sixty-five.
Post-retirement Benefits of Education
Using the methods described in section 7, we calculate the values of discounted life expectancy, discounted health-adjusted life expectancy and discounted income for men with each of the five levels of education which we identify. We also present estimates of the differences in these aggregates for someone educated to level 4 relative to someone educated to level 0. this part of the sample should be expected to be below the cohort life expectancy at age sixty-five. But the remaining 579 are nearly all aged sixty-five when they join and should be expected to have the cohort life expectancy for sixty-five year olds in the year in which they join. So, while an exact comparison with official data is not possible, the estimated life expectancy for the sample is probably higher than that implied by the official data. Given the standard error it is probably not significantly higher. It is, however, quite likely that men in very poor health are less likely to participate in the survey in the first place (as opposed to dropping out after an initial response), and the parameter estimates show that very poor self-reported health has a substantial impact on mortality risk. It follows that the life expectancy of our sample should probably be expected to be higher than that shown in official data calculated from census records and registration of deaths. Table 12 focuses on four variables calculated for a population with population average health, smoking and working status and regional mix, so that the differences arise only because of differences in the effects of educational status on initial income. First, simulated life expectancy is shown for each level of educational attainment. Then we present the discounted values of remaining income and discounted life expectancy. Finally, the table shows the estimates of initial income generated by the simulation model, for men aged sixty-five. These are, after allowing for the mix of men who are working and not working, very similar to the data means shown in provided by ranking the simulated differences and taking the 26th and 975th of the ranking. Comparing these limits with the standard errors suggests that the simulated values are not symmetric about the mean but are skewed to the right. All of the differences shown in the table are significant on a 95% basis. The relatively narrow confidence bands associated with the difference between level 0 and level 1 reflect the fact that, although the coefficient on the level 1 dummy in the income equation is smaller than that on the level 4 dummy, the standard error is also appreciably smaller.
Perhaps the most important feature of the table is the welfare indicator. This is calculated on the assumption that seventy per cent of the income difference between level 0 income and higher levels of income is not included in conventional measures of the return to education; neither of course is any of the direct benefit of increased longevity. As it turns out, increased longevity and increased income contribute to this in roughly equal proportions. Discounting at 3% p.a. back to the age of twenty-one, the benefit of a level 4 qualification relative to minimal qualifications is valued at just over £30,000; this gives some idea of the value to a young man of the benefits omitted from conventional estimates of the return to education.
Conclusions
In this paper we have explored the relationship between income, health, mortality and education in the population aged sixty-five and over. The analysis suggests a clear link between income when first observed and survival, with education affecting income.
Our figures put a value of higher education relative minimal education discounted to age twenty-one of just over £30,000, with smaller sums for lower levels of educational attainment. These findings are broadly coherent with the differences in life expectancy at sixty-five by social class. They are probably somewhat weaker than those suggested
by Lleras-Muney (2005) . If someone educated to level 4 has studied for six years longer than someone with no qualifications and enjoys an expected 3.3 years of extra life, that implies an effect of 0.6 years of expected extra life per year of study although it has to be remembered that this is for someone aged sixty-five while the figure of 1.7 years per year of study quoted by Lleras-Muney (2005) is for a thirty-five year old. They are, nevertheless, at odds with the results presented by Clark & Royer (2013) for the impact of the change in the school leaving age in 1947 and showing if anything a reduction in survival rates. Of course they study the population aged forty-five to sixty-nine while we focus on men aged sixty-five and over. But there is another and more plausible explanation of this apparent difference.
The route by which education influences survival in our paper is through its influence on income at age sixty-five as a proxy for income then and in later years; we have shown that the reduced form analogue, while being less well determined than the structural model, is entirely consistent with it. Oreopoulos (2006) suggests that the increase in years of education had an impact on earnings resulting from the change in the schoolleaving age comparable with what would be expected on the basis of earlier studies of returns to education, and also the more recent work of Dickson (2013) . But that does not mean that there was the same significant differential effect on income at age sixty-five.
We found that the raising of the school leaving age in 1947 had only an insignificant effect on income, while our educational attainment terms are highly significant and larger.
Recently many employers have reduced their pension commitments. Nevertheless Forth & Stokes (2010) show that private sector employers continue to make contributions. The mean contribution depends on the nature of the scheme but, for those with defined contribution arrangements, it found that the mean employer contribution to defined contribution occupational schemes was 14% of pay while to personal pension schemes it was 9% of pay. Thus, despite the general perception of widespread reductions in employer contributions, they remain substantial. Unless they fall further, they will continue to comprise an important component of the return to education omitted from conventional analysis.
